this non-invasive prenatal diagnostic test, patients were placed at higher risk and maternal plasma was routinely discarded as waste.
A reluctant CAFC formulaically interpreted the Supreme Court-devised bifurcated test 5 to identify patent ineligible subject matter and invalidated the patent for this ground-breaking method. Notably, Judge Linn wrote that this innovation deserves patent protection, but that the 'sweeping language of the test' established in Mayo requires a determination that the claims are patent ineligible. 6 On March 21, 2016, Sequenom Inc. filed for certiorari 7 and the issue may once again find itself at the Supreme Court. As framed by Sequenom, the question presented is:
Whether a novel method is patent-eligible where: (1) a researcher is the first to discover a natural phenomenon; (2) that unique knowledge motivates him to apply a new combination of known techniques to that discovery; and (3) he thereby achieves a previously impossible result without preempting other uses of the discovery?
Interestingly, in Europe the EPO upheld essentially the same claims.
8 European equivalents of the patents considered in Myriad, Mayo, Alice and Roslin were also treated differently than in the USA. 9 Hence, these cases undermine the global integration of patent standards and provide fodder for discussing patentability requirements at an international level.
Referring to these developments, our brief comment complements Burk's paper by discussing these issues from a comparative European perspective. Section 1 provides a very brief summary of the European patent framework and case law regarding medical diagnostic methods. Leaving aside national peculiarities that would exceed the limitations of this short paper, we focus on the EPO's patent eligibility approach vis-à-vis medical diagnostic methods similar to those in Sequenom v. Ariosa. Section 2 discusses our findings and the differences between the USA and European approaches from a broader innovation and patent policy perspective providing the basis for concluding remarks in Section 3. sources. 12 The European Union ('EU') promotes the internal harmonization of substantial and procedural patent law, prosecution, and litigation, most notably through the emerging European unitary patent and litigation system set out in the rules of the so-called European patent package and the draft rules of procedure. In addition, the Biotech Directive 13 , which was incorporated into the implementing regulations 14 , significantly affects the way biotech inventions at the EPO are assessed (although the EPO is not formally bound by EU law).
E XCLUSIONS AND E XCEPTIONS TO PATENTABILIT
Article 52(1) EPC provides that European patents shall be granted for any inventions, in all fields of technology, provided, that they are new, involve an inventive step, and are susceptible of industrial application. Most importantly, patents must display a 'technical invention' as confirmed by the implementing regulations to the EPC, which emphasize that the invention must have technical features (Rule 43(1)), which relate to a technical field (Rule 42(1)(a)) and are concerned with a technical problem (Rule 42(1)(c)).
In contrast to the USA, case law-based patent law exclusions, patent claim ineligibility under the EPC is codified in the form of 'exclusions' and 'exceptions'. EPC Article 52(2) explicitly codifies exclusions, at least if they are claimed 'as such'. Article 52 (2) excludes claims that are abstract in nature (discoveries) or non-technical in nature (scientific theories or methods for performing mental acts). These are considered 'non-inventions' 'whose common feature is a substantial lack of technical character'. 15 The test for whether or not a claimed invention claims excluded matter 'as such' first looks to the technical features claimed. 16 In Opinion G 3/08, a case having much in common with Diamond v. Diehr 17 , the EPO's Enlarged Board of Appeals reasoned that it was vital, especially in new fields of technology, to carefully examine all of the claims to determine the dividing line between excluded and permissible matters. Accordingly, excluded matter is not hived off from permissible matter in considering the claims since 'features which would, taken in isolation, belong to the matters excluded from patentability by Article 52(2) EPC may nonetheless contribute to the technical character of a claimed invention, and therefore cannot be discarded in the consideration of the inventive step'. 19 Opinion G 2/88 further demonstrates that the EPO has long recognized that when an idea or concept underlying the claimed subject matter resides in a discovery, it does not necessarily mean the claimed subject matter is a discovery as such.
20 Consequently, the current November 2015 EPO Guidelines distinguish a mere discovery from a practical application of that discovery as follows:
If a new property of a known material or article is found out, that is mere discovery and unpatentable because discovery as such has no technical effect and is therefore not an invention within the meaning of Art. 52(1). If, however, that property is put to practical use, then this constitutes an invention which may be patentable. [...] .
21
In addition to Article 52 (2) EPC, Article 53 EPC sets forth five main groups of inventions for which no patent may be granted ('exceptions') but 'does not envisage a system of general exceptions to patentability that per se would allow or even necessitate a broad interpretation of any of the exclusions'.
22 EPC Article 53 (c) codifies the 'exception' of medical diagnostic methods and methods of treatment practiced on the human body.
In Opinion G 1/04 'Diagnostic methods', the EPO's Enlarged Board of Appeal held that 'Diagnostic methods practiced on the human body' encompass the following consecutive steps: (1) an examination phase involving the collection of data, (2) comparison of the results with standard values, (3) identifying any significant deviance, that is, a symptom, during the comparison, and (4) the attribution of the deviance to a particular clinical picture, that is, the deductive medical or veterinary decision phase.
23
The Enlarged Board's organization of the reasoning into a four-part examination 24 is significant in comparison with Mayo's broader, less focused deductive approach.
25
Additional statements from the Enlarged Board in Opinion G 1/04 are also significant. First, 'diagnosis' with regard to the exception of diagnostic methods practiced on the human body was defined as 'the determination of the nature of a medicinal condition intended to identify a pathology ', 26 and that to determine the scope of the exclusion all of the steps must be considered. 27 The Board also found that, for purposes of determining exemption from patentability, the diagnostic method has to comprise all the steps mentioned above in points (1)-(4). Second, 'practiced on the human body' is a prerequisite, referring only to technical method steps, whereas the deductive decision phase itself is a non-technical, merely intellectual exercise. 28 The Board added the caveat that claims solely directed to a deductive decision phase are excluded pursuant to Article 52(2) EPC as concerning only mental acts. 29 All of these steps must be examined together due to the multistep nature of medical diagnosis.
30 Thus, to be patent eligible such methods must encompass preceding technical steps not practiced on the human body. Third, the Board clarified the status of diagnostic methods where some or all steps concern in vitro techniques in a laboratory not directly practiced on the human body. This includes genetic diagnostic methods, such the use of DNA microarrays or DNA sequencing. The Board considered such steps to be of a purely technical nature concluding that genetic diagnostic methods claiming these technical steps are, in principle, not excluded by Article 53 (c). Significantly, the Board held that method steps of 'obtaining results or findings' do not provide a sufficient basis for denying patentability under Article 53(c) EPC.
31
Against this background, it is particularly interesting to see how the EPO dealt with the European counterpart of Sequenom's 'US '540 patent' 32 , ie. European patent EP 994 963 ('EP '963'). Sequenom's EP '963 was examined and granted by the EPO and covered claims that are substantially identical to US claim 1 of the '540 patent 33 . EP '963 subsequently prevailed in a third-party opposition procedure, and even withstood even an appeal to the EPO Technical Boards of Appeal. 34 Interestingly, these proceedings did not deal with subject-matter eligibility, which-unlike the CAFC-appears to have been tacitly acknowledged by the EPO. Instead the EPO focused on determining if the method claimed were novel and inventive.
35
To sum up, while patents directed to the isolated BRCA genes, related diagnostic methods, and claims similar to the claims at issue in Sequenom remain highly controversial in Europe, both legislation and case law regard them as patent eligible under EPC Articles 52 and 53. 36 The CAFC's exceptionally restrictive interpretation of the Mayo and Myriad mandated 'significantly more' criteria in Sequenom do not exist in that form in European patent law and practice. 39 He interpreted this as requiring the excision of any post solution activity that was purely obvious or conventional. 40 Such an interpretation threatens to rewrite the patent laws by combining the 'new and useful' of § 101 with the 'novelty' of § 102. 41 While it is unlikely that the US Supreme Court will revise the gravamen of its three recent decisions regarding patentable subject matter under 35 U.S.C. § 101, it may clarify the eligibility test they establish.
Although it appears as if both the European and the US eligibility standards share the common goals of excluding 'mere' discoveries from patentability, the contradictory US and European applications of patent eligibility standards expose fundamental discrepancies in the US's analytical approach. Sequenom's §101 test conflicts with the holistic, harmonized European approach to excepted or excluded subject matter. Its atomistic approach to claims eligibility threatens an over 20-year-old US policy encouraging global convergence of patent standards. As applied, it may violate international treaties to which the USA is a party.
42 These provisions include Rules 39.1 and 67.1 of the PCT and arguably Article 27 of the TRIPS agreement which were patterned on the Supreme Court's jurisprudence. 43 Aside from disrupting and conflating traditional patent law doctrines, Sequenom's interpretation adds to the controversy over the future role of the patent system in enhancing biomedical innovation vis-à-vis complementary forms of protection, such as regulatory exclusivities and trade secrets. 44 We recognize that patents may not always be the most appropriate tool to enhance innovation and access to therapies in some specific areas of medical innovation. However, we believe that future innovation requires an efficient and more open collaboration among various stakeholders including governments, public authorities, patients, and the industry. Due to the disclosure requirement and its value for technology transfer, patents play an important role in such 37 See supra note 13. 38 collaborations 45 , whereas trade secret protection might result in unwanted information bottlenecks and regulatory exclusivities are not adequately available for diagnostics. Without appropriate complementary forms of protection or alternative incentives in place, and considering the broader spill-over impact of the CAFC's interpretation, we believe that these developments will not only be detrimental to innovative medical diagnostics, but also harm the development of other (medical) technologies and hence patients worldwide.
46 A more developed and instructive analytical framework is needed to give more useful guidance to lower courts and to ultimately achieve reasonable results and legal certainty.
Significant differences in eligibility standards strain the operation of and cooperation among, the Trilateral Offices (USPTO, EPO, and the Japanese Patent Office, JPO) inter alia increasing the cost and complexity of obtaining triadic patent family protection in the life sciences. 47 They raise costs by threatening economies of scale, create uncertainty, and risk fragmenting the global delivery system for innovative medicinal products and diagnostics. They can also disrupt the existing balance among different forms of IP protection sought by technology innovators.
We believe that a more holistic application of the Supreme Court's patent-eligibility rationale would better support investment in biopharmaceutical innovation and the development of innovative treatments and precision medicine towards market approval. Such approach would go a long way towards assuring that differences among the world's patent law systems do not create unnecessary compliance costs ultimately borne by consumers of medical care.
Both in Europe and in the USA, concerns have been raised about overly preemptive patents scope, but these are addressed at different levels. In our view, and as pointed out in Dan Burk's paper, the current approach conflates the patent eligibility test with issues that could be more sensibly addressed within a strict and coherent assessment of novelty, non-obviousness, and sufficient disclosure criteria or on the post-grant level. To transplant those issues into the patent eligibility, assessment might categorically close the patentability door to many well-defined and beneficial inventions that otherwise deserve patent protection corresponding to the inventors actual contribution to the state of the art.
If the CAFC's restrictive interpretation should prevail, however, we believe that it will be crucial to swiftly optimize the framework for regulatory exclusivities on an international level to allow for greater flexibilities and encompass further technological areas, such as biomedical diagnostics. Article 39 of the TRIPS agreement should provide sufficient leeway for such changes.
CONCLUDING REMARKS
The argumentation framework established in Mayo, Myriad and Alice as interpreted by Sequenom stands in clear contrast to current European legislation and practice. Such decisions can exert significant influence on European debates and patent practices.
Legal developments in patent law, while local in immediate effect, migrate within an increasingly global economy and may destabilize the objective of harmonizing an efficient world patent system. Disruption in one pathway easily spills over into others. It is important to identify potential conflicts early and rectify them before positions become path dependent and resistant to resolution. In innovative, not well-understood technologies, courts tasked with supervising patent law should give clear signals that all of the moving parts must be as carefully considered as possible. Too static legal interpretations in high-tech patenting might dry up the wells supplying technological progress.
Sequenom provides an opportunity to clarify the patent eligibility tests enunciated in the Court's recent case law. The patent claims' scope were forensically construed in a Markman proceeding 48 and have already been examined during an USPTO inter partes review. 49 In addition, the patent includes not only relatively broad independent claims, but also well-defined dependent claims directed to individual tests. While well-defined method claims may also be found in Mayo, it remains unclear whether the Supreme Court intended to import the policy considerations of Mayo into a product of nature analysis. Although Sequenom's claims are clearly process claims, they still involve products of nature.
We therefore urge a clarification of the US's patent eligibility test more in line with the Supreme Court's longstanding jurisprudence, and in harmony with international and European law to accomplish a more uniform culling of unpatentable goats from patentable sheep.
